Regulation of galanin gene expression in the hypothalamic paraventricular nucleus of the obese Zucker rat by manipulation of dietary macronutrients.
Lean and obese male Zucker rats were fed high fat (72% of energy as fat), high carbohydrate (66% of energy as carbohydrate) or intermediate diets for 4 weeks commencing 1 week after weaning. We examined the effects of these diets on growth rates, plasma insulin and corticosterone titres, and hypothalamic gene expression of 3 appetite-related neuropeptides. Messenger RNA levels for neuropeptide Y (NPY), galanin (GAL) and corticotropin-releasing factor (CRF) in critical hypothalamic locations were measured by in situ hybridization in each brain. Obese rats grew more rapidly and had elevated plasma insulin and corticosterone concentrations relative to their lean littermates. The obese phenotype was also associated with elevated NPY gene expression in the arcuate nucleus of the hypothalamus and increased GAL gene expression in the hypothalamic paraventricular nucleus. There was no effect of diet on NPY or CRF gene expression in either lean or obese rats. However, maintenance on the high fat diet had a significant effect on GAL gene expression in obese but not lean rats: high fat diet significantly reduced mRNA levels in the obese rats. This reduction in GAL mRNA was accompanied by attenuation of the hyperinsulinemia that is characteristic of this genetic obesity.